The occurrence of toxic cyanobacterial blooms in aquatic environments, associated with human health problems and animal deaths, has increased the need for rapid, reliable and sensitive methods to determine the toxicity of microcystin produced by cyanobacteria. An in vitro Microtox ® system and a commercially available microcystin ELISA were used to screen out the potential risk associated Additionally, the combination of immunodetection and toxicity-based Microtox ® provides a useful addition to the methods already available for detection of cyanobacterial toxins.
INTRODUCTION
Some species and strains within the freshwater cyanobacterial (blue-green algal) genera Microcystis, Oscillatori, Anabaena and Nostoc are known to produce cyclic heptapeptide liver toxins (Carmichael ) . Microcystins are the most common group of hepatotoxins. To date, over 80 structural variants have been characterized from field samples or isolated strains (Krüger et al. ) . Cyanobacterial toxins can cause illness and death in animals such birds and fish (Codd et al. ; Carmichael ) . Consumption of both cyanobacteria and water containing released toxins may cause poisoning. The lethal dose depends on the type of cyanobacterial toxins and species of cyanobacteria, as well as on the age, weight and gender of the exposed organism (Palus et al. ) .
Toxic cyanobacterial blooms in waterbodies used for recreation and drinking constitute hazards to human health by skin contact and ingestion (Falconer ) .
Weather factors, such as temperature (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) W C), windless weather and water pH (pH 6-9), also play an important role in the formation of algal blooms (Palus et al. ) .
Up to 50% of natural blooms reported in many European countries are related to freshwater cyanobacterial species.
Of these, at least 25% were considered toxic (WHO ).
One of the first difficulties encountered in confirming a toxic algal bloom is distinguishing it from a non-toxic one.
This is because the same species may produce both toxic and non-toxic strains (Volterra et al. ) . Environmental factors may affect microcystin production in Microcystis cultures by a factor of 3 to 4 (Sivonen & Jones ). However, the capability for microcystin production as such is genetically determined. Strains isolated from the same bloom sample are constitutively microcystin producing or non-producing (Long et al. ) . 
MATERIAL AND METHODS

Experimental organisms
Experiments were carried out with eight selected strains of 
Microtox ® basic test
The Microtox ® basic test was carried out using the manufacturer's protocol (Microbics Corporation, Carlsbad, USA).
Briefly, a range of culture filtrate dilutions from 45 to 0.56% was made in solvent supplied by the manufacturer.
For the reactions, freeze dried V. fischeri were reconstituted with 0.01% sodium chloride and 10 ml was mixed with 500 μl of each culture filtrate dilution. A Microtox ® Model 500 Analyser (AZUR Environmental, Carlsbad, CA, USA) was used to measure the luminosity from the reconstituted bacteria after 5 and 15 min of exposure to culture filtrate. procedure, it seems that the sensitivities and time requirements of the two are similar, and therefore we conclude that the results of the Microtox ® bioassay coincide well with those of the EnvirogGard ® test. However, the combination of these two detection methods should provide the validation which is required for both determination of the toxicity of an environmental sample and specific identification of the M. aeruginosa strain detected.
In summary, for rapid evaluation of the potential risk caused by blooms of specific M. aeruginosa strains, the combination of ELISA and toxicity-based Microtox ® provides a useful addition to the methods already available for detection of cyanobacterial toxins.
